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Anggomate River has ecological and economic value for the local community. Massive community activities 
in utilizing land in the Anggomate watershed area for plantation, inhabitation, and sand mining lands can 
cause the tree vegetation decline, even flood often occurs in Andowia region annually. The research method 
used was a quantitative method. Sampling was performed through a plot-transect method. The plots were 
placed on the downstream (Labungga Village river area), middle (Laronaga Village river area), and 
upstream (Andowia Village river area) regions. The study results showed that there are 35 tree species 
with the individual number of 64. The highest importance value index was obtained from Ficus benjamina 
L. at 29.38%, Anthocephalus cadamba (Roxb.) Miq) at 25.64%, and  Lansium domesticum Corr. at 16.81%. 
The dominance index of the tree species in the Anggomate river area was 0.971, which indicates that one 
of the tree species dominated this area, namely, Anthocephalus cadamba (Roxb.) Miq) (Roxb.) Miq). The 
diversity index in the Anggomate watershed area includes in high category (H’= 3.402 atau H’ > 3). The 
distribution index includes in the evenly distribution category due to obtaining closely approaching the 
value of 1 (E= 0.818). 
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Rivers are environmental 
components composed of watershed and 
tributaries that have a  hydrological 
function in maintaining water quality. 
(Sulaeman, 2014), suppressing the 
crossing of soil material from the top of the 
river to the estuary (Rustanto, 2019), 
controlling the amount of water so that it 
does not experience flooding or drought 
(Salim et al., 2019).  Watersheds also play 
a role in draining, accommodate, 
saverainwater reaches the sea 
(Naharuddin et al., 2016). In addition, the 
watershed has an important unity of 
components, namely human resources as 
actors in the use of natural resources 
around, land, water and vegetation 
resources (Pohan et al., 2016; Huda et al., 
2020). 
The presence of tree vegetation 
around the watershed has an influence on 
a more balanced forest ecosystem, 
especially the arrangement of 
groundwater, soil fertility levels and 
patterns of air regulation in the soil 
(Zaharah et al., 2016). On the other hand, 
the area around the watershed raises 
serious problems in the use of land into 
plantation areas, the emergence of water 
and air pollution due to the increasing 
population around the watershed and 
massive tree cutting for housing needs, so 
that the watershed area can have very high 
forest loss (Sugandi, 2009). Continuous 
harvesting and utilization of trees around 
the watershed can cause soil erosion by 
water, increase the fall of soil material into 
rivers, to trigger drought in the dry season 
and floods in the rainy season (Junaidi & 
Tarigan, 2011). Potential land degradation 
and reduced plant vegetation can also 
occur in Anggomate Watershed, Andowia 
District, North Konawe Regency. It is due 
to massive community activities in 
utilizing the land around the watershed as 
plantation land, residential areas and sand 
mining activities. Hence Andowia area 
often undegoes floods anually. On this 
condition, the researchers are interested 
in researching, in order to investigate and 
reveal the existence of the types of tree 
stands that grow around Anggomate 
watershed, Andowia District, North 
Konawe Regency.  
 
RESEARCH METHODS 
The tree-level vegetation study was 
carried out around Anggomate watershed 
which was divided into 3 watersheds, 
namely Banggarema Village Watershed 
(Upstream), Andowia Village Watershed 
(Central), Laronanga Village Watershed 
(Downstream). Data collection method 
used a grid (transect). The size used was 10 
m x 10 m with 2 m intervals in 18 times 
every 3 stations, so that 54 plots are 
obtained, as shown in Figure 1 below. 








Each initial transect was made by 
purposive sampling method or placed 
intentionally. Subsequent transects are 
following the initial transect, but the 
interval between transects is 50 meters. 
The Measurement of  diameter of the tree 
(dbh) in the sample plants was measured at 
a height of 130 cm. Determination of tree 
morphological characteristics refers to the 
flora identification book. If there are plant 
species that are not identified, then the 
herbarium samples are sent to LIPI 
Herbarium Bogoriense. 
 
Data analysis  
Data were analyzed descriptive 
quantitatively by calculating the value of 
density, frequency, important value index, 
dominance index, diversity index and 
margalef wealth index. The formula for data 
analyzing plant sample is presented as 
follows:  
 
Important Value Index 
Importance value (INP) underlies the 
determination of the composition of a 
species, and its dominance in the tree 
assemblage. INP is obtained by calculation, 
 
Significance Index for trees = Relative 
Density + Relative Frequency + Relative 
Dominance (Tarsius et al., 2019). 
Dominance index (C). Subject 
analysis (dominant state) is useful in 
describing the control of certain species 
from each group of plants so that it is 
known which species have concentrated 
control (Mardiyanti et al., 2013). 
 
 
Where, C = Value of dominant state; 
ni = Number of individual plants of the i-th 
species; N=the total number of individuals. 
The results of the calculation of the 
dominant state of the plant based on the 
value range 0-1. If D is equal to 0, means 
that dominance is concentrated in some or 
many species. Meanwhile, if D is equal to 1, 
indicates that there is one type of plant 
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that is centralized in its control 
(Mardiyanti et al., 2013). 
 
Species diversity (H'). A very 
important measure in determining the 
diversity of tree species in a forest area is 
called species diversity (Heriyanto et al., 
2019). 
 
Where, H' is the Shannon-Wiener diversity 
index; s is the number of individuals; ni is 
the number of individual trees for the i-th 
species; N is the number of individual trees 
for all species. 
The criteria for determining the 
magnitude are each value of H' is less than 
2, indicates that the diversity is less, if 2 is 
smaller than H' and smaller than 3, 
indicates that the diversity is moderate, 
and if H' is greater than 3, indicates that the 
diversity is high (Heriyanto et al., 2019) . 
Margalef Diversity Index (R1). 
Measures of biodiversity in determining 
the difference in the number of species in 
each particular area (Wahyuningsih et al., 
2019). 
 
Where, R1 = Margalef Diversity Index; s= 
Number of tree species; N = total number 
of individuals. 
The criteria for the Margalef 
diversity index are set with R1 less than 
3.5, which indicates that the species 
richness is less, the value of 3.5 is smaller 
than R1 and less than 5.0, which indicates 
that the species richness is moderate and 
R1 is greater than 5.0 which has high 
species richness (Magguran, 1998 in 
Dwisutono et al. , 2019). 
Evenness of type (E). 
Determination of the evenness of plant 
species aims to find the number of plant 




Where, E is the species evenness index; H' is 
the species diversity index; s is the number 
of individuals. 
 The basis of the assessment in 
determining the evenness of species can be 
explained with E value is less than 0.3 
indicates the level of species evenness is 
less, 0.3 smaller than E and less than 0.6 
indicates a medium category and E is 
greater than 0.6 indicates a high category 
(Ganesid et al., 2019) 
 
RESULTS AND DISCUSSION 
Composition of Tree Species in  
Anggomate River area   
The results of plant identification in 
three (3) locations, namely Banggarema 
Village, Andowia Village and Laronanga 
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Village are listed in Table 1. These 
observations determined 35 tree species 
with a total of 64 individuals. Species of 
Anthocephalus cadamba (Roxb.) Miq) with 
a total percentage of 12.50% including 
highest category. The amount of vegetation 
in Anggomate watershed area, Andowia 
District, shows the change from natural 
forest to secondary forest. The condition of 
the research site in  Anggomate watershed 
had tree species that were heading to the 
level of recovering vegetation, due to of 
many species of tree stands found. The 
mechanism of exchange and changes in 
environmental conditions in the watershed 
area can underlie variations in the 
composition and pattern of vegetation 
growth (Naharuddin, 2017). It can be seen 
that the composition of the tree stands was 
overgrown by plantation crops such as 
Jabon, Jackfruit, Durian and so on. This 
condition occurred because many 
community activities have converted 
Anggomate watershed as a plantation area 
and residential area. In addition, the factors 
of moisture and soil fertility in the 
watershed area which are quite good have 
a major influence on the growth rate of 
plantation crops. 
Table 1. Tree species in Anggomate watershed 
No Tree Species Σ Individual % 
1 Aglaia sp. 1 1.56 
2 Aleurites moluccana 2 3.13 
3 Anthocephalus cadamba (Roxb.) Miq) 8 12.50 
4 Artocarpus communis Frost 3 4.69 
5 Artocarpus heterophylus lamk. 3 4.69 
6 Averrhoa bilimbi L. 1 1.56 
7 Callicarpa pentandra Roxb. 1 1.56 
8 Calophyllum soulattri Burm.f. 1 1.56 
9 Ceiba pentandra Gaertn 1 1.56 
10 Chionanthus celebicus Chord 2 3.13 
11 Chisocheton sp. 1 1.56 
12 Dracontomelon dao (Blanco) Merr, & Rolfe 3 4.69 
13 Durio zibenthinus Murr. 1 1.56 
14 Eusideroxylon zwageri Teijsm & Binn 2 3.13 
15 Ficus benjamina L. 1 1.56 
16 Ficus obscura Blume 1 1.56 
17 Ficus racemosa L. 2 3.13 
18 Hibiscus tiliaceus L. 3 4.69 
19 Lansium domesticum Corr. 5 7.81 
20 litsea sp. 4 6.25 
21 Mangifera indica L. 1 1.56 
22 Mallotus peltatus (Geiseler) Mull.Arg 1 1.56 
23 Melicope latifolia (DC.) TGHartley 1 1.56 
24 Metrosideros sp. 1 1.56 
25 Micromelum minutum (G.Forst.) Wight & Arn. 1 1.56 
26 Mitrephora sp. 1 1.56 
27 Neonauclea calycina (Bart.ex DC) Merr 1 1.56 
28 Nephelium lappaceum 2 3.13 
29 Palaquium obtusifolium Burck 1 1.56 
30 Pometia pinnataJRForst. & G. Forst 2 3.13 
31 Pterospermum sp. 1 1.56 
32 Tectona Grandis Linn.f. 1 1.56 
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33 Theobroma cacao L. 1 1.56 
34 Symplocos fasciculate Zoll 2 3.13 
35 Vitex Cofassus 1 1.56 
amount 64 100 
Important Value Index Type Tree 
Stands in Anggomate Watershed 
One of the assessments or 
determination of the dominant species in a 
place can use the important value index 
(Kusmana & Hikmat, 2015.) The Important 
Value Index of tree stands in Anggomate 
Watershed, Andowia District is presented 
in Table 2. According to the results of 
research in Anggomate watershed, the 
highest IVI were Ficus benjamina L. 
29.38%, Anthocephalus cadamba (Roxb.) 
Miq) 25.64% and Lansium domesticum 
Corr. by 16.81%. The greatest index of tree 
vegetation was inseparable from the 
environmental conditions around 
Anggomate watershed which were humid, 
have good nutrients and have high water 
reserves for plant growth. Baskara & 
Wicaksono (2013) explained that the Ficus 
benjamina L. plant has the ability to absorb 
and store water reserves and has the ability 
to grow in various soil conditions. Junaedi 
(2018) added that good soil nutrients can 
accelerate the growth and productivity of 
Anthocephalus Cadamba Miq. and sufficient 
rainfall can provide fertility for the growth 
of Lansium domesticum Corr (Sugiarto & 
Marisa, 2018). 
Table 2. Composition and Control of Tree Species by IVI 
 Tree Species K KR F FR D DR IVI 
1 Aglaia sp. 1.85 1.574 0.02 1,583 0.252 2,531 5.69 
2 Aleurites moluccana 3.70 3.148 0.04 3.166 0.304 3.055 9.37 
3 Anthocephalus cadamba (Roxb.) Miq) 14.81 12,590 0.13 11,079 0.196 1970 25.64 
4 Artocarpus communis Frost 5.56 4.721 0.06 4.748 0.135 1.353 10.82 
5 Artocarpus heterophylus lamk. 5.56 4.721 0.06 4.748 0.223 2.238 11.71 
6 Averrhoa bilimbi L. 1.85 1.574 0.02 1,583 0.145 1,459 4.62 
7 Callicarpa pentandra Roxb. 1.85 1.574 0.02 1,583 0.075 0.750 3.91 
8 Calophyllum soulattri Burm.f. 1.85 1.574 0.02 1,583 0.106 1.066 4.22 
9 Ceiba pentandra Gaertn 1.85 1.574 0.02 1,583 0.682 6839 10.00 
10 Chionanthus celebicus Chord 1.85 1.574 0.02 1,583 0.446 4.474 7.63 
11 Chisocheton sp. 1.85 1.574 0.02 1,583 0.494 4.954 8.11 
12 
Dracontomelon dao (Blanco) Merr, & 
Rolfe 
5.56 4.721 0.06 4.748 0.117 0.995 10.46 
13 Durio zibenthinus Murr. 1.85 1.574 0.02 1,583 0.401 4.028 7.18 
14 Eusideroxylon zwageri Teijsm & Binn 3.70 3.148 0.04 3.166 0.566 5.675 11.99 
15 Ficus benjamina L. 1.85 1.574 0.02 1,583 2,613 26,222 29.38 
16 Ficus obscura Blume 1.85 1.574 0.02 1,583 0.546 5.482 8.64 
17 Ficus racemosa L. 3.70 3.148 0.04 3.166 0.104 1.040 7.35 
18 Hibiscus tiliaceus L. 5.56 4.721 0.06 4.748 0.193 1,940 11.41 
19 Lansium domesticum Corr. 9.26 7,869 0.09 7,914 0.103 1.029 16.81 
20 litsea sp. 7.41 6.295 0.07 6.331 0.130 1.307 13.93 
21 Mangifera indica L. 1.85 1.574 0.02 1,583 0.319 3.206 6.36 
22 Mallotus peltatus (Geiseler) Mull.Arg 1.85 1.574 0.02 1,583 0.055 0.549 3.71 
23 Melicope latifolia (DC.) TGHartley 1.85 1.574 0.02 1,583 0.084 0.846 4.00 
24 Metrosideros sp. 1.85 1.574 0.02 1,583 0.102 1.024 4.18 
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25 
Micromelum minutum (G.Forst.) Wight & 
Arn. 
1.85 1.574 0.02 1,583 0.201 2.022 5.18 
26 Mitrephora sp. 1.85 1.574 0.02 1,583 0.059 0.593 3.75 
27 Neonauclea calycina (Bart.ex DC) Merr 1.85 1.574 0.02 1,583 0.251 2,516 5.67 
28 Nephelium lappaceum 3.70 3.148 0.04 3.166 0.132 1.325 7.64 
29 Palaquium obtusifolium Burck 1.85 1.574 0.02 1,583 0.090 0.900 4.06 
30 Pometia pinnataJRForst. & G. Forst 3.70 3.148 0.04 3.166 0.117 1.174 7.49 
31 Pterospermum sp. 1.00 0.850 0.02 1,583 0.106 1.061 3.49 
32 Tectona Grandis Linn.f. 1.85 1.574 0.02 1,583 0.091 0.912 4.07 
33 Theobroma Cacao L. 1.85 1.574 0.02 1,583 0.061 0.615 3.77 
34 Symplocos fasciculate Zoll 3.70 3.148 0.04 3.166 0.141 1.417 7.73 
35 Vitex Cofassus 1.85 1.574 0.02 1,583 0.107 1.074 4.23 
Amaount 121.37 100 1.20 100 9.966 100 306.03 
Note: K = Density (number of individuals/Ha); RD= Relative density (%); F = Frequency; FR = Relative frequency (%); 
D = Dominance; DR = Relative Dominance (%); IVI = Important Value Index  
 
Dominance Index, Diversity, Species 
Richness, Species Abundance/ 
Evenness and Distribution Pattern of 
Tree Stands in Anggomate Watershed 
 
The calculation of the dominance 
index, diversity, species richness, species 
abundance/evenness and distribution 
pattern of tree stands in Anggomate 
watershed can be seen in Figure 1. Based 
on the analysis results show that 
Anggomate watershed had a dominance 
index of 0.971 indicates that there was no 
species that dominates plant species, 
although there was a tree species that 
almost dominated the area, namely 
Anthocephalus cadamba (Roxb.) Miq) 
(Roxb.) Miq). It is in accordance with 
Agustian's (2014) explanation that C = 0, 
indicates that there is no species that 
dominates other species, hence the 
dominance of the species is not only 
gathered in one place otherwise there are 
other species that dominate the 
Anggomate watershed area. This situation 
explains that every tree vegetation that lives 
in river habitats tends to have a dominant 
pattern  spreads (Indriyanto, 2015). It 
indicates that tree species in Anggomate 
watershed have dynamic developments that 
continue to reach a condition that allows 
tree species to centrally dominate other 
species. 
Each plant species that grew in forest 
areas tend to show the presence of local 
plants as well as introduced species that 
have different diversity. It was caused by 
environmental disturbances, productivity 
and natural succession rates that occurred 
(Bahtiar & Ura, 2016). The results shows 
that the diversity index in Anggomate 
watershed was 3,402 which was quite high. 
The high level of diversity illustrates that the 
forest ecosystem had increasingly stable 
tree vegetation, indicates that the forest 
around the watershed shows a healthier 
condition (Lahusen et al., 2014). 
 













Figure 1. Histogram of Dominance Index, Diversity, Species Richness, Species Abundance/Evenness and 
Tree Stand Distribution Pattern in Anggomate Watershed, Andowia District 
 
The analysis of the species richness 
index aims to determine the richness or 
number of tree vegetation species on the 
edge of the watershed. Observation of 
tree vegetation on the edge of Anggomate 
watershed, Andowia District, showed that 
the richness of plant vegetation in this 
area was very high at 8,115 (Figure 1) or 
R1 > 5.0. If the number of individuals in 
the ecosystem is small, it indicates the 
smaller the number of species found in 
the area around the watershed (Ismaini et 
al., 2015). The richness of the vegetation 
contained in a forest area was strongly 
influenced by a good hydrological cycle, 
the forest area had experienced a 
balanced succession (Heriyanto et al., 
2019). It was due to the presence of local 
tree vegetation planted by local 
communities around the watershed 
whose growth has been going on tree 
species (e) an area of forest vegetation 
was determined through the species 
abundance index, which emphasizes the 
aspect of the presence of individual trees in 
an evenly distributed habitat (Nuraina et al., 
2018). According to calculations, all stations 
showed an abundance index was between 
0.812. It indicates that there is a high 
distribution of individuals on the edge of the 
watershed, where in the area there were 
similarities in the number of individual trees 
that grew in three locations, both watershed 
Banggarema Village (Upstream), Andowia 
Village Watershed (Central) and Laronanga 
Village Watershed (Downstream). It was 
stated that the more balanced the tree 
community in each watershed location 
means the more evenly distributed it is 
(Ismaini et al., 2015).  
 
CONCLUSION  
The results of the tree-level vegetation 
research in Anggomate watershed, Andowia 
District, North Konawe Regency, can be 
concluded that there were 35 species of tree 
stands with 64 individuals. The highest 
Important Value Index was Ficus benjamina 
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L. at 29.38%, Anthocephalus cadamba 
(Roxb. Miq.) at 25.64% and Lansium 
domesticum Corr. by 16.81%. The tree 
species that almost dominated 
Anggomate watershed area was 
Anthocephalus cadamba (Roxb.) Miq) 
with a dominance index value of 0.971. 
The diversity index in Anggomate 
watershed was in the high category (H'= 
3,402 or H' > 3 ). The Anggomate 
watershed area had a high species 
richness category (R1= 8.115 or R1 > 5.0). 
The evenness index is categorized as 




The researcher would like to thank 
the LPPM Avicenna Institute for assisting 
in the administrative process as well as 
the submission of research  and we would 
also like to express our gratitude to the 
Directorate of Research and 
Development, Ministry of Research, and 
Technology/National Research and 
Innovation Agency which has funded this 
research through the National Research 
Grant. Research Scheme for Beginner 
Lecturers for Fiscal Year 2020. 
 
REFFERENCE 
Agustian. (2014). Analisa Vegetasi Tegakan Hutan 
di areal hutan kota Gunung Sari kota 
Singkawang. Jurnal Hutan Lestari. 3(2) : 217-226. 
Bachtiar, B. & R. Ura’. (2016). Keanekaragaman Jenis 
Pohon Ruang Terbuka Hijau di Kebun Raya 
Jomple Pare-Pare. Jurnal Ilmu Alam dan 
Lingkungan. 7(14): 1-7. 
Baskara, M. & Wicakson, KP. 2013. Tumbuhan Ficus: 
Penjaga Keberlanjutan Budaya dan Ekonomi di 
Lingkungan Karst. Prosiding temu Ilmiah 
IPLBI. Universitas Brawijaya. Hal. C 21- C 25. 
Dwisutono, AN. Budi, SW. & Istomo. (2019). Plant 
Diversity in Different Land Use Types at The 
Peat Hidrological Unit (PHU) of Mendahara-
Batanghari River, Jambi Province. Media 
Konservasi. 24(2): 141-151. 
Ganesid, MAP. Burhanuddin, Fernando, TM. (2019). 
Diversity Of Species In Lho Fat Pun Pie 
Monterado Bengkayang District. Jurnal Hutan 
Lestari. 7 (1): 86-96. 
Heriyanto, NM. Samsoedin, I. Bismark, M. (2019). 
Biodiversity Flora and Fauna in the Region 
Forest Bukit Datuk Dumai Riau Province. Jurnal 
Sylva Lestari. 7(1): 82-94. 
Huda, M. K., Amrul, H. M. Z., & Susilo, F. (2020). 
Keanekaragaman Tumbuhan Berbunga Di 
Kawasan Malesia. BIOLINK (Jurnal Biologi 
Lingkungan Industri Kesehatan), 6(2), 162-170. 
Indriyanto. (2015). Ekologi Hutan. Jakarta : PT Bumi 
Aksara. 
Ismaini, L. Lailati, M. Rustandi. & Sunandar, D. 
(2015). Analisa Komposisi dan Keanekaragaman 
Tumbuhan di Gunung Dempo, Sumatera 
Selatan. Prosiding Seminar Nasional 
Masyarakat Biodiversitas Indonesia. 1(6): 1397-
1402. 
Junaedi, A. (2018). Growth of Anthocephalus 
cadamba Miq. in Marginal Land Ultisol Soil in 
Riau. Jurnal Pemuliaan Tanaman Hutan. 12(1): 
51-63. 
Junaidi, E. & Tarigan, SD. (2011). Pengaruh Hutan 
Dalam Pengaturan Tata Air dan Proses 
Sedimentasi Daerah Aliran Sungai (Das): Studi 
Kasus Di DAS Cisadane. Jurnal Penelitian 
Hutan dan Konservasi Alam. 8(2): 155-176. 
Kusmana, C. & Hikmat, A. (2015). Keanekaragaman 
Hayati Flora di Indonesia. Jurnal Pengelolaan 
Sumberdaya Alam dan Lingkungan. 5(2): 187-
198. 
Lahusen, MR. Naharuddin & Sustri. 2014. 
Keanekaragaman Jenis Vegetasi Tepian Sungai 
Ikbal., Khaery, A., & Fachruddin. The Study Of Tree Level in Anggomate Watershed Area, Southeast Sulawesi 
 
62 
Kaili Desa Labuan Kungguma Kecamatan 
Labuan. Warta Rimba.  2(1): 136-144. 
Mardiyanti, DE. Wicaksono, KP. & Baskara, M. 
(2013). Dynamics Of Plants Species Diversity 
After Paddy Cultivation. Jurnal Produksi 
Tanaman. 1(1): 24-35. 
Naharuddin, N. Bratawinata, A. Hardwinarto, S. 
& Pitopang, R. (2016). Curahan tajuk pada 
tegakan model arsitektur pohon Aubreville, 
Leeuwenberg dan Stone di tipe penggunaan 
lahan kebun hutan Sub Daerah Aliran 
Sungai Gumbasa. Jurnal Warta Rimba. 4(1): 
1-12. 
Naharuddin. (2017). Komposisi dan Struktur 
Vegetasi dalam Potensinya Sebagai 
Parameter Hidrologi dan Erosi. Jurnal Hutan 
Tropis. 5(2): 134-142. 
Nuraina, I. Fahrizal. & Prayogo, H. (2018). Analisa 
Komposisi dan Keanekaragaman Jenis 
Tegakan Penyusun Hutan Tembawang 
Jelomuk di Desa Meta Bersatu kecamatan 
Sayan Kabupaten Melawi. Jurnal Hutan 
Lestari. 6(1): 137-146. 
Pohan, S.A.D. Budiyono, Syarudin. (2016). 
Analisis Kualitas Air Sungai Guna 
Menentukan Peruntukan Ditinjau dari 
Aspek Lingkungan. Jurnal Ilmu Lingkungan.  
14(2): 63-71. 
Rustanto, A. (2019). Dinamika Erosi Tanah dan 
Krisis Ekonomi-Era Reformasi di Daerah 
Aliran Sungai Serayu Hulu. Jurnal Geografi 
Lingkungan Tropis. 3(1): 41-47. 
Salim, AG. Dharmawan, IS. & Narendra, BH. (2019. 
Pengaruh Perubahan Luas Tutupan Lahan 
Hutan Terhadap Karakteristik Hidrologi Das 
Citarum Hulu. Jurnal Ilmu Lingkungan. 7(2): 
333-340. 
Sugandi, E. (2009). Pengelolaan Lingkungan dan 
Kondisi Mayarakat pada Wilayah Hilir Sungai. 
Jurnal Sosial Humaniora. 13(2): 144. 
Sugiarto, A. & Marisa, H. (2018). Ecologi Duku 
Komering. Malang: Laboratorium Ekologi,  
Universitas Sriwijaya. 
Sulaeman, A. (2014). Analysis of Land Use Change 
Impact on River Discharge in Ciujung 
Watershed. Jurnal Infrastruktur. 4(2): 78-85. 
Tarsius, Hardiansyah, G. & Husni, H. (2019). 
Diversities Of Vegetation Types Of Tree In Soka 
Mountain Indigenous Forest Of Dusun Padang 
Sebantik Of Air Besar District Of Landak 
Regency. Jurnal Hutan Lestari. 7 (1): 559 – 568. 
Wahyuningsih, E. Faridah, E. Budiadi, & Syahbudin, 
A. (2019). Komposisi dan Keanekaragaman 
Tumbuhan pada Habitat Ketak (Lygodium 
circinatum (BURM. SW) di Pulau Lombok Nusa 
Tenggara Barat. Jurnal Hutan Tropis. 7(1): 92-
105. 
Zaharah, P. Noriko, N. & Pambudi, A. (2016). Analisis 
Vegetasi Ficus Racemosa L. di Bantaran Sungai 
Ciliwung  Wilayah  Pangadegan Jakarta Selatan. 
BIOMA. 12(2): 6-14.
 
